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[57] - ABSTRACT

- The outer waxy, cutin-containing layer is removed

from papaya by freeze-drying the fruit to separate the
layer from the underlying fruit and then ‘mechanically

removing the so- separated layer.
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METHOD FOR REMOVING THE OUTER WAXY
- CUTIN-CONTAINING LAYER FROM PAPAYA

BACKGROUND OF THE INVENTION

1. Field of the Invention | |

The invention relates to and has among its objects the
provision of a novel method for removing the outer
waxy layer from papaya.

2. Description of the Prior Art

Papaya (Carica papaya) is a tropical plant, the fruit of
which has an outer waxy layer, a thin skin (epidermal)

layer beneath the waxy layer, a thick fleshy edible inner
portion and a central seed-containing cavity. The outer
waxy layer is composed of cutin, suberin and waxes and
1s a valuable source of these materials and particularly is

a good natural source of cutin. Cutin is an insoluble, -

water-impermeable complex aggregate of waxes, fatty

acids, higher alcohols and resinous material. It is the

structural component of plant cuticle and is important
in the prevention of the entry of pathogens into plants.
In plant research, cutin is valuable as a substrate in the
study of cutinase, an extracellular enzyme produced by
plant pathogenic fungi which digests cutin thus allow-
ing the fungi to attack and destroy the fruit. Currently,
no commercial source of cutin exists because of the
Intensity of labor to isolate it.

Papayas are a good source of cutin. At present, the
outer waxy, cutin-containing layer is removed from the
flesh by immersing or rinsing the fruit in organic sol-
vents such as chloroform-methanol and chloroform-

_ 2
DETAILED DESCRIPTION OF THE
INVENTION

Frozen papayas, either whole or in parts, are sub-

5 Jected to conventional freeze-drying for a time suffi-
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ethanol at elevated temperatures or by freezing the fruit

followed by immersion in hot (60° C.) water and me-
chanical scraping of the outer surface of the fruit. The

former method has the disadvantage of using hot sol- 5

vents while the latter is labor intensive.

SUMMARY OF THE INVENTION

The invention provides a simple method of removing
the cutin-containing outer waxy layer from papayas. In
the method of the invention, papayas, whole or cut into
parts, are freeze-dried by conventional methods. Unex-
pectedly, this procedure causes the outer waxy, cutin-
containing layer to separate from the underlying epider-
mal and fleshy layers so that it can be readily removed
by brushing, rubbing, or the like. Such a phenomenon
was not anticipated and does not occur during the
freeze drying of other fruits such as bananas, apples, and
the like, or of waxy vegetables such as cucumbers, zuc-
chini, bell peppers and green beans.

The primary advantage of the invention is the ready
removal of the cutin-containing layer, free of underly-
ing fruit material, thereby providing a source of crude
cutin.
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Another advantage of the method is that the use of

hot solvents to remove the outer-waxy layer is avoided,
thus eliminating the use of organic solvents and the
deleterious effect of heat on cutin.
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cient to cause the outer waxy layer to form a film
around the fruit and to cause the underlying fruit to
shrink so that the outer layer becomes separated from
the underlying fruit. Next, the outer layer is mechani-

cally removed from the dehydrated fruit by brushing,
scraping or the like.

Freeze-drying is carried out under conventional con-
ditions well-known to those skilled in the art. The time
of freeze-drying to separate the outer layer varies with
the amount of papayas processed, usually from about 48
to 72 fours. Isolation of cutin from the outer waxy layer
is carried out by boiling the crude cutin preparation in
an oxalic acid buffer comprising an aqueous solution of
oxalic acid (4 g/1) and ammonium oxalate 16 g/), filter-
ing through a nylon cloth, extracting with chloroform
in a soxlet apparatus, drying the extract and digesting it
with a solution of Aspergillus niger cellulase (5 g/1) and
fungal pectinase (1 g/1) in pH 4.0 acetate buffer (0.05 M)
at 30° for 14 hours as described by Walton and Kolat-
tukudy, Biochemistry, Vol. 11, No. 10, p. 1886 (1972),
which is hereby incorporated by reference.

EXAMPLE 1

440 kg of papayas (a mixture of whole and halves)
were frozen at —20° C. The frozen papayas were then
placed in the vacuum chamber of a Labconco Model
# 18 freeze-drier and freeze-dried under a vacuum of 50
microns of mercury with a condensor temperature of
—350" C. After freeze-drying for 60 hours, the dehy-
drated papayas were removed. The outer waxy layer
formed a white, sheet-like outer layer which was sepa-
rated from the underlying slightly shrunken green fruit.
The so-separated layer was removed in flakes by dry

brushing. 210 gm of cutin-containing materlal was ob-
tained.

EXAMPLE 2

This example 1s not in accordance with the invention
but is provided for purposes of comparison.

500 g of green beans were freeze-dried as described in
Example 1. A white outer coating formed on the out-
side of the vegetable but was only slighty separated
from the underlying layers in a few places and could not -
be removed by brushing or rubbing.

Having thus described my invention, I claim:

1. A method for removing the outer waxy, cutin-con-
taining layer from papaya, comprising:.

(a) freezing the papaya at a predetermined tempera-

ture to form a frozen papaya;

(b) freeze-drying the frozen papaya for a time suffi-
cient to cause the outer waxy, cutin-containing
layer to form a film around the papaya and to cause
the underlying papaya to shrink so that the outer
layer becomes separated from the underlying pa-
paya; and

(c) mechanically removing the so-separated layer.

2. The method of claim 1, further comprising:

(d) 1solating the cutin from the so-removed outer

waxy, cutin-containing layer.
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